ABSTRACT.-The effects of brood parasitism by the dwarf race of the Brownheaded Cowbird (Molothrus ater obscures) on the nesting success of the Abert' s Towhee (Pipilo aberti) in the lower Colorado River valley were studied. The frequency of cowbird parasitism varied significantly with time of season. The laying season of cowbirds paralleled that of migratory songbirds, but began a month later than that of the sedentary Abert' s Towhee. After an influx of breeding cowbirds, 44% of towhee nests were parasitized. Egg ejection by adult cowbirds caused towhee clutches to decline significantly from a laying average of 2.9 eggs to 1.7 eggs at hatching. The probability of nesting success declined from 0.278, before cowbirds arrived on the breeding grounds, to 0.046 for all parasitized nests. The lack of a significant difference between daily mortality rates of nonparasitized nests before and after cowbirds started breeding indicated that the reduced success of late towhee nests was primarily due to cowbird parasitism. The success of cowbird eggs in towhee nests was also low, suggesting that towhees may not be favorable hosts. I spent approximately 15 hours each week from January to July 1980 searching for Abert' s Towhee nests on or near the study plot. An effort was made to standardize hours spent in search effort in order to sample the breeding population each month without bias. I inspected nests and took notes between 10:00 and 12:OO every second or third day. Desertion due to human disturbance was not important. Only one nonparasitized nest was deserted, and the extended incubation period (over 14 days) at that nest suggested that the eggs were not viable.
METHODS

This study was conducted in the lower
I spent approximately 15 hours each week from January to July 1980 searching for Abert' s Towhee nests on or near the study plot. An effort was made to standardize hours spent in search effort in order to sample the breeding population each month without bias. I inspected nests and took notes between 10:00 and 12:OO every second or third day. Desertion due to human disturbance was not important. Only one nonparasitized nest was deserted, and the extended incubation period (over 14 days) at that nest suggested that the eggs were not viable. Mayfield' s (196 1, 1975 ) method was used to calculate daily and total probabilities of nesting success. Because this technique uses only information from the period during which a nest was under observation, it avoids bias introduced by finding nests at different stages of development. The daily mortality rate (DMR) for a given nest stage was estimated by dividing the number of nests that failed by the total number of days all nests were under obser- vation. The probability of survival for one day (3) was equal to 1 -DMR. The probability of survival through incubation or nestling phases was equal to S where the exponent t was the development time of embryos (14 days) or nestlings (12 days). To compute the probability of partial losses, Mayfield' s formula based on egg or nestling days of exposure was used. The success probability of nest contents for the entire nesting cycle was equal to the product of all J" values times the hatching rate (HR), which was the number of eggs hatched divided by the number of eggs laid. 198 1 a) . The first towhee clutch that I found to be parasitized was started (first egg laid) on 22 April and parasitized on 24 April. A total of 22 of 69 towhee clutches (32%) were parasitized. Of these, 14 nests (64%) had one cowbird egg, 5 nests (23%) had two cowbird eggs, and 3 nests (14%) had three cowbird eggs. In addition, one cowbird laid an egg in an inactive towhee nest. Cowbirds began arriving in the study area as early as March but did not start laying until late April. Because cowbirds began breeding more than a month later than towhees, 19 early nests (28% of 69) escaped parasitism. Thus, 44% of the 50 towhee nests initiated during the cowbird' s breeding activity were parasitized.
Frequency of parasitism was significantly dependent on time of season, increasing over time (G = 12.082, P < 0.01) (Fig. 1) . By the end of the towhee' s reproductive period, the rate of parasitism was 67% (Fig. 1) . Towhee nesting success (total S) declined from 0.440 before April 9 to 0.144 in June (Table 1) . This decline may have been associated with the frequency of cowbird parasitism. (Tables 4 and 5 ). The total probchicks were low in nonparasitized nests and ability of success of parasitized towhee nests only slightly higher in parasitized nests (Table was Only (196 1,1975) showed of the dwarf race of the Brown-headed Cowthat the total probability of nesting success of bird is 92% less than that of the Abert' s Totowhees before cowbirds began breeding was whee (Finch 1982) and towhees that hatch a The high incidence of cowbird losses caused by nest desertion and starvation suggest that towhees are unsuitable hosts. However, high rates of predation during the incubation stage severely reduced the sample of clutches that hatched. It is probable that more cowbirds would have fledged if fewer nests were depredated. I observed four instances of towhee adults feeding fledged cowbirds outside of my study area. Also, the cowbird nestling that was eaten by a snake was as large as its towhee "siblings" and was close to fledging at the time of predation. Nonetheless, cowbirds have a high rate of failure. Although towhees do not eject cowbirds eggs from the nest, as do some other hosts (Rothstein 1975 (Rothstein , 1976 (Rothstein , 1977 
